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Question 1 (25 marks) 
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MULTIPLE CHOICE: Select the choice that is most appropriate and write it on the Answer Sheet 


provided on page 12 corresponding the correct question number. 


1) Suppose f(1) = -5 and f(-2) = 4. Find f(x) if fis a linear function. 


2) 


3) 


4) 


5) 


6) 


x-16 
3 
B) f(x)=-3x-2 


A) fQ@)= 


C) f(x)= —x+14 
3 
D) fy == 


E) f(x)=-3x+5 


Find the maximum value of f(x)=7—2x—x° 


A) 7 B) 8 


C) 9 


D) 10 


E) 11 


An interest rate of 8% compounded semiannually corresponds to an effective rate of 


D) 9.2456%. 


A) 8.2031%. B) 8.1600%. 
1 -1)}O0 2 
3 4),5 -3 
6 8 QO -2 
A) ) 
—4 -]7 1S) -12 
The slope of the line 4x - 8y + 3 = O1s: 
A) = B) : 
2 Z 
2 
If f(xy)= ieee then f'(x) = 
3x+2 
A) B) 
16 - 4x - 3x 3x2 + 4x - 16 
(3x + 2) (3x +2)2 


C) 12%. 


C) 


4 + 26x - 9x2 


(3x +2)2 


D) 


9x2 -26x-4 


(3x +2)2 


E) 8%. 


E)4 


2x=5 
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1 
7) ie ~F+2 = 


A 
A) 2a appa 
4 3x 


B) 3x°+4x°+C 


C) a = eC 
4 3x 
x 3 


D) —--—4+2x+C 
4 x 
so. 
E) 3x° -—~+C 
4x 
8) Ifn=10 and z= 0.70, then the mean of the binomial distribution 1s: 
A) 14.29. B) 0.07 C) 7.00 D) 1.45 E) 0.15 


9) Ifn=10 and z= 0.70, then the standard deviation of the binomial distribution 1s: 


— 


A) 14.29. B) 0.07 C) 7.00 D) 1.45 E) 0.15 


10) According to the empirical rule, if the data form a "bell-shaped" normal distribution, 
percent of the observations will be contained within | standard deviation around the arithmetic 


mean. 


A) 93.75 B) 68.26 C) 88.89 D) 75.00 E) 50.00 
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Question 2 (25 marks) 


Part 1 (10 marks): 


Christina amortizes a loan of $400,000 for a new home by obtaining a 30-year mortgage at the rate of 
6% compounded monthly. Find: 

1) The monthly payment. 

2) The total interest charges 


3) The principal remaining after 8 years. 


Part 2 (10 marks): 


An investment firm offers 3 stock portfolios, A, B, and C. The number of blocks of each type of stock 


in each of these portfolios is summarized in the following table: 


Portfolio 
a: 
ee | Se 


A client wants 26 blocks of high-risk stock, 25 blocks of moderate-risk stock, and 29 blocks of low- 


risk stock. How many of each portfolio should be suggested? 


Part 3 (5 marks): 


A bus company will plan a group trip for groups of 10 or larger. If the group is exactly 10, the cost is 
$50 per person. The company offers to discount each person's ticket by $2 for each addition to the 
group above 10. The revenue for the bus company is given by: R(x) = (10 + x)(50 - 2x) where x is the 


number of additional people above 10. Find the marginal revenue function using the product rule. 
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Question 3 (25 marks) 


Part 1 (15 marks): 


A survey conducted by the Segal Company of New York found that in a sample of 189 large 

companies, 40 offered stock options to their board members as part of their noncash compensation 

packages. For small- to mid-sized companies, 43 of the 180 surveyed indicated that they offer stock 

options as part of their noncash compensation packages to their board members. 

1) Set up a contingency table. 

2) If acompany is selected at random, what is the probability that the company is small to mid-sized 
and did not offer stock options to their board members’? 

3) If a randomly selected company offered stock options to their board members, what is the 
probability that it 1s a large company? 

4) Is the size of the company independent of whether stock options are offered to their board 


members and why? 


Part 2 (10 marks): 


You were told that the mean score on a statistics exam is 75 with the scores normally distributed. In 
addition, you know the probability of a score greater than 90 is 6.68%. 

1) What is the probability of a score greater than 95” 

2) What is the probability of a score between 75 and 90? 

3) The probability is 5% that a student taking the test scores higher than what grade? 
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Question 4 (25 marks) 


Part 1 (10 marks): 


An economist is interested in studying the incomes of consumers in a particular country. The 
population standard deviation is known to be $1,000. A random sample of 50 individuals resulted in a 
mean income of $15,000. 

1) What is the upper end point in a 90% confidence interval for the average income? 


2) What is the width of the 90% confidence interval? 


Part 2 (15 marks): 


The marketing manager of a large supermarket chain has the business objective of using shelf space 
most efficiently. Toward that goal, she would like to use shelf space to predict the sales of a specialty 
pet food. Data are collected from a random sample of 12 equal sized stores, with the following 


model: 


SUMMARY OUTPUT 


Regression Statistics 


Multiple R 0.8270 
R Square 0.6839 
Adjusted R Square 0.6523 
Standard Error 30.8058 
Observations 12 
ANOVA 
df SS MS ‘a Significance F 

Regression 1 20535 20535 21.63857 0.00091 
Residual 10 9490 949 
Total 11 30025 

Coefficients Standard Error _ t Stat P-value Lower 95% — Upper 95% 
Intercept 145 21.7830 6.6566 0.0001 96.4644 193.5356 
Shelf Space 7.4 1.5908 4.6517 0.0009 3.8555 10.9445 


1) Write out the estimated equation and interpret the meaning of the slope. 
2) Predict the weekly sales of pet food for stores with 8 square feet of shelf space for pet food. 
3) Determine the coefficient of determination and interpret its meaning. 


4) Atthe 0.05 level of significance, is there evidence of a linear relationship between shelf space and sales? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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FORMULAE 


log, m 


Change of base formula: log, m= 
log, b 


Finance: S=P(1 +r)" 
=[/ + (rm)]"-1 


= =h-Ge s= A h+ry 1] 
—~b+Vb* —4ac . 


Quadratic Equations: x= 5 
a 


Matrices and Input-Output Analysis: 
Cij = ai1bj; + ainbo; a et AinDy; 


(I-A) ‘d 


ab] 1 [d ~-b 
c d|  ad-—-bel/-c a 


d 
Differentiation: —(x")=nx n-l 
dx 


xX 


< [ua v(x) |= one ee ees =vu' +uv’. 
dx 


dy _dy du 


If y is a function of u, and u is a function of x: = 
dx du dx 


If y = u(x)/v(x) then CLE 
dx ye 
dx x dx 
Elasticity: 7 = ay 
y dx 


sia FO, ay i ae ) 


Taylor's expansion: f(x) = f(a) + f\(a)(x-a) + (x-a)" +... 


Integration: 


If ae = f(x), then J f(x)dx= F(x) +C 


If a = f(x), then | $OREEO IFA 
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Statistics: 


» Is ._ : 2 1X a 2 We 
S ese X) A1ex “x | > (X -X) x P(X) 


w= > xp) oo =) (x-p)” p(x) =2x" p(x) - Ww? 


all x allx 


nh 
poo{")pra- py x=0,1,2,...,n, mw=np, oo =np(l—p) 


Normal Distribution: X~N(u,o°) > Z= ~N(O, 1), 
es ady, ed ee ae 
Jo?/n S?/n 
nlarse: > 22 .No,N, 


2 
D— — Z 
P P = N(0,1) where o, = PSP) n-| wie . 
Os n B 
Confidence interval: X+Z_,- XEZ os Xit = 
i eT 2 Jn Oe Jn — “al2,n-1 re 
X — MU X-u 
Tests of Hypotheses: Ho: u = uo y 5 ee aD ee 
olvn "Sian 


Regression: 


_ n 7 =e _ n » 1 n F _ n Fy n 2 1 n ; : 
SSX =) (X; - X) ex aX) |. ssr= So, Y) pa LiSyp? |= ser 


i=l 


ssxv=> (x, —~X)(¥, -Y) =X EXEL 


i=l 


SSXY a SSE 
a. by RY X. Sx =——, SSE=SST-—b,SSXY 
SSX n—2 
bh, 2 _ SSR _bSSXY ____SSXY 
n-2? = = ) SS 
lS SSX SST = SST J(SSX)(SSY) 
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The Cumulative Standardized Normal Distribution 
Entry represents area under the cumulativ~ 
standardized normal distribution from -°o to Z 


7 0 


EMR See ee ee ee eee 


0.0000 0.0000 
| -38 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | _0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | _0.0001_ 
| -36 | 0.0002 | 0.0002 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | _0.0001_ 
| -35 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | _0.0002_ 
| -34 | 0.0003 | 0.0003 | 0.0003 | 0.0003 |_0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | _0.0002_ 
| -33 | 0.0005 | 0.0005 | 0.0005 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | _0.0003_ 

0.0007 0.0005 
| -3.1 | 0.0010 | 0.0009 | 0.0009 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0007 | _0.0007_ 
| -30 | 0.0013 | 0.0013 | 0.0013 | 0.0012 | 0.0012 | 0.0011 | 0.0011 | 0.0011 | 0.0010 | _0.0010_ 
| -29 | 0.0019 | 0.0018 | 0.0018 | 0.0017 | 0.0016 | 0.0016 | 0.0015 | 0.0015 | 0.0014 | 0.0014 
| -28 | 0.0026 | 0.0025 | 0.0024 | 0.0023 | 0.0023 | 0.0022 | 0.0021 | 0.0021 | 0.0020 | 0.0019 
| -26 | 0.0047 | 0.0045 | 0.0044 | 0.0043 | 0.0041 |_ 0.0040 | 0.0039 | 0.0038 | 0.0037 | _0.0036_ 
| -25 | 0.0062 | 0.0060 | 0.0059 | 0.0057 | 0.0055 | 0.0054 | 0.0052 | 0.0051 | 0.0049 | _0.0048_ 
| -24 | 0.0082 | 0.0080 | 0.0078 | 0.0075 | 0.0073 |_0.0071 | 0.0069 | 0.0068 | 0.0066 | _0.0064_ 
| -23 | 0.0107| 0.0104| 0.0102 | 0.0099 | 0.0096 | 0.0094 | 0.0091 | 0.0089 | 0.0087 | 0.0084 
| -22 | 0.0139 | 0.0136 | 0.0132] 0.0129 | 0.0125 | 0.0122 | o.0119| 0.0116 | 0.0113 | 0.0110 
| -21 | 0.0179 | 0.0174 | 0.0170 | 0.0166 | 0.0162 | 0.0158 | 0.0154 | 0.0150 | 0.0146 | 0.0143 
| -20 | 0.0228 | 0.0222 | 0.0217 | 0.0212 | 0.0207 | 0.0202 | 0.0197 | 0.0192 | 0.0188 | _0.0183_ 
| -1.9 | 0.0287 | 0.0281 | 0.0274 | 0.0268 | 0.0262 | 0.0256 | 0.0250 | 0.0244 | 0.0289 | 0.0283 _ 
| 1.8 | 0.0359 | 0.0351 | 0.0344 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 0.0307 | 0.0301 | _0.0294_ 
| 1.6 | 0.0548 | 0.0537 | 0.0526 | 0.0516 | 0.0505 | 0.0495 | 0.0485 | 0.0475 | 0.0465 | _0.0455_ 
| -1.5 | 0.0668 | 0.0655 | 0.0643 | 0.0630 | 0.0618 | 0.0606 | 0.0594 | 0.0582 | 0.0571 | _0.0559_ 
| 1.4 | 0.0808 | 0.0793 | 0.0778 | 0.0764 | 0.0749 |_ 0.0735 | 0.0721 | 0.0708 | 0.0694 | _0.0681_ 
| 1.3 | 0.0968 | 0.0951 | 0.0934 | 0.0918 | 0.0901 | 0.0885 | 0.0869 | 0.0853 | 0.0838 | _0.0823_ 
| 1.2 | 0.1151 | 0.1131 | 0.1112 | 0.1093 | 0.1075 | 0.1056 | 0.1038 | 0.1020 | 0.1003 | _0.0985_ 
| 1.0 | 0.1587 | 0.1562 | 0.1539 | 0.1515 | 0.1492 | 0.1469 | 0.1446 | 0.1423 | 0.1401 | _0.1379_ 
| -0.9 | 0.1841 | 0.1814 | 0.1788 | 0.1762 | 0.1736 | 0.1711 | 0.1685 | 0.1660 | 0.1635 | _0.1611_ 
| -08 | 0.2119 | 0.2090 | 0.2061 | 0.2033 | 0.2005 | 0.1977 | 0.1949 | 0.1922 | 0.1894 | _0.1867_ 
| -06 | 0.2743 | 0.2709 | 0.2676 | 0.2643 | 0.2611 | 0.2578 | 0.2546 | 0.2514 | 0.2483 | 0.2451 
| -05 | 0.3085 | 0.3050 | 0.3015 | 0.2981 | 0.2046 | 0.2912 | 0.2877 | 0.2843 | 0.2810 | _0.276_ 
| -04 | 0.3446 | 0.3409 | 0.3372 | 0.3336 | 0.3300 | 0.3264 | 0.9228 | 0.3192 | 0.3156 | _0.3121_ 
| -03 | 0.3821 | 03763 | 0.3745 | 0.3707 | 0.3669 | 0.3632 | 0.3594 | 0.3557 | 0.3520 | _0.3483_ 
| -0.2 | 0.4207 | 0.4168 | 0.4129 | 0.4090 | 0.4052 | 0.4013 | 0.3974 | 0.9936 | 0.9897 | _0.9859_ 
| -0.1 | 0.4602 | 0.4562 | 0.4522 | 0.4483 | 0.4443 | 0.4404 | 0.4364 | 0.4325 | 0.4286 | _0.4247_ 
| 00 | 0.5000 | 0.4960 | 0.4920 | 0.4880] 0.4840] 0.4801] 0.4761] 0.4721 | 0.4681 | 0.4641 
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The Cumulative Standardized Normal Distribution (Continued) 
Entry represents area under the cumulative standardized normal 


distribution from -°° to Z 


O LZ 
2 | 000 | oor | 002 | 003 | 004 | 005 | 006 | 0.07 | 0.08 | 0.09 


| 0.0 | 0.5000] 0.5040] 0.5080] 0.5120{ 0.5160] 0.5199] 0.5239] 0.5279| 0.5319 | 0.5359 
| 0.1 | 0.5398] 0.5438 | 0.5478| 0.5517| 0.5557 | 0.5596 | 0.5636 | 0.5675 | 0.5714 | 0.5753 | 
| 0.2 | 0.5793] 0.5832 | 0.5871| 0.5910| 0.5948 | 0.5987 | 0.6026 | 0.6064 | 0.6103 | 0.6141 | 
Ri 
0.8051 
0.8315 
0.8554 


=) 


0.8770 
0.8962 0.9015 


0.9406 0.9441 
0.9515 0.9545 


0.9131 0.9177 
7 0.9608 0.9633 


0.9279 0.9319 


— 


0.9686 0.9706 
0.9750 0.9767 
0.9803 0.9817 


0.9881 0.9890 
0.9909 0.9916 
0.9931 0.9936 
0.9948 0.9952 
0.9961 0.9964 
7 0.9971 0.9974 

0.9979 0.9981 
0.9985 0.9986 


0.9846 0.9857 


NO 


0.9989 0.9990 
0.9992 0.9993 
0.9994 0.9995 
0.9996 0.9997 
0.9997 0.9998 
0.9998 0.9998 
0.9999 0.9999 
7 0.9999 0.9999 
0.9999 0.9999 
1.0000 1.0000 


oe) 
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Critical Value of t 


For a particular number of degrees of freedom, entry represents the 


critical value of t corresponding to a specified upper-tail area (a) 


Degree of Upper Tail Areas 


Freedom | 0.25] Ot] S025] 0.01] 0.005 
PG I7E | 14898 | 1.9432] 24469 | 8.1427 | 3.7074 
pk | 7064 | 1.3968} 1.8595] 2.3060] 28965 | 3.3554 
po 07027 | 1.3830] 1.8331 | 2.2622 | 2.8214 | 3.2498 
| 60) | 06786 | 1.2958} 16706 | 2.0003] 2.3901 | 2.6603 


1] 
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Name 


Student Number 


Answer Sheet for Question 1: 


Place the ‘letter’ representing your answer against the appropriate question number. 


Question 1: MCQ 


— 
a ae 
a 
Ss . 


7 


12 


